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(54) A housing accommodating an electrical component 

(57) A housing assembly 5 for use with electricai/electronic components includes a housing 10, spacer 
sleeves 20 spaced along a periphery of the housing 10, and at least one electrical component 40 in a cavity 6 of 
the housing 10. Electrical component 40 includes a pair of electrical contacts 46 molded tn a dielectric body 41, 
and each contact 46 includes a midsection 47 of a generally arcuate cross section. The contacts 46 maximize 
the amount of electrical power to be transmitted therethrough and are electrically isolated from other electrical 
components in the housing, and the arcuate midsection 47 strengthens the contact to prevent deformation 
thereof during the injection molding process* Additionally, body 41 comprises annular recesses 44 which 
receive the housing material therein during an insert molding process, thereby sealtngly fixing the component 
40 in the housing 10 and minimizing production costs. 

The spacer sleeves 20 are insert moulded into housing 10, the material of which flows into recesses 1 of 
the sleeve to sealingly grip sleeve 20 in housing 10 as the material shrinks. The sleeve alternatively, may have 
annular rings which become embedded in the material. 
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2314798 

ELECTRICAL COMPONENT AND A HOUSING FOR USE THEREWITH 



The present invention relates to an electrical 
5 component for transmitting electrical power. 

Electrical/electronic component housings 
manufactured for use in the automotive industry are 
subjected to particularly harsh conditions 
including vibration, temperature -cycling, and 

10 shock. Electrical/electronic component housings 
used in such conditions, therefore, must meet 
rigorous design requirements of the automotive 
industry, particularly where the housing is 
designed to protect electrical circuitry for 

15 automotive operating equipment. Automotive 

electrical components which are designed for use 
with such equipment generally should comprise a 
structurally robust and sealed body; be designed to 
most efficiently perform their electrical function, 

20 e.g. by maximization of power transmission to the 
equipment; and should be manufactured at the lowest 
achievable cost of production. 

Injection-mold technology , which has the 
advantage of low production costs, is typically 

25 used in limited sectors of the electrical connector 
industry at large to provide an insulating shroud 
around a respective electrical contact system. 
However, such conventional molded contact shrouds 

* 

do not meet the rigorous design requirements of the 

30 automotive industry. 

A typical molded contact system is disclosed 
in US-A-4274697, which comprises a plastic plug 
body with electrical contacts molded therein. The 
outer surfaces of the plug body are shaped for the 

35 basic purpose of gripping of the plug by an 
operator. Additionally, the geometrical 
configurations of the electrical contacts, and 
their locations in the plug, are adapted for use 
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with a conventional plug -and- socket type 
connection. In sum, the plug body is not 
particularly structurally robust, and it is not 
designed to comprise a sealing interface; moreover, 
5 the contacts are not designed to maximize power 
transmission. Thus the plug of the prior art is 
designed for the less rigorous demands of 
residential use, rather than for use in the 
automotive industry where rigorous design 

10 requirements are the norm. 

To solve the foregoing problems, the present 
invention provides a low- cost electrical housing . 
assembly, comprising: a housing, the housing comprises 
an electrical component receiving section, and an 

15 electrical component disposed in the component receiving 
section, the electrical component comprises an over- 
molded body comprised of dielectric material molded 
generally around at least one electrical contact, the 
body is an integral but discrete part of the housing, 

20 and is disposed therein by an insert -molding process so 
that the material of the component receiving section 
cooperates with the over-molded body thereby defining a 
sealing interface therebetween* 

More particularly, the over-molded body comprises 

25 at least one sealing recess which receives the component 
receiving section material therein, as the material is 
in a viscous state during the injection process. As the 
molded material solidifies, it shrinks, thereby 
sealingly pressing on the over-molded body. 

30 Additionally, the sealing interfaces mechanically secure 
the component to the housing and prevent the ingress of 
harmful contaminants , e.g. moisture, into the housing, 
thereby protecting the electrical circuitry therein. 
Moreover, the electrical contact comprises a 

35 generally arcuate cross section for maximizing power 
transmission across the electrical component. A 
plurality of the contacts are preferably molded in the 
over-molded body for maximum power transmission. 
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The invention is directed to a housing assembly for 
enclosing electrical components comprising a housing, 
having an electrical component receiving section. An 
electrical component is disposed in the component 
5 receiving section. The electrical component comprises 
an over-molded body of dielectric material molded 
generally around at least one electrical contact. The 
body is an integral part of the housing by action of an 
insert -molding process so that the material of the 

10 component receiving section cooperates with the over- 
molded body thereby defining a sealing interface between 
the electrical component and the body. 

An embodiment of the present invention will now be 
described with reference to the accompanying drawing, in 

15 which; 

Fig* 1 is an isometric view of the 
electrical/electronic component housing according to the 
present invention. 

Fig* 2 is a cross sectional view of an electrical 
20 component for use with the housing of Fig* 1. 

Fig* 3 is a cross sectional view of a seamed spacer 
sleeve for use with the connector housing of Fig. 2. 
Figs. 4-5 are front and 
side views of the electrical component of Fig. 2* 
25 Figs. 6-7 are side and top views of the electrical 

contact used with the electrical component of Fig. 2. 

Fig* 8 is a cross sectional view of the electrical 
contact of Fig. 6 taken along line 8-8. 

Fig* 9 is a bottom view of the housing of Fig. 1 
30 where electrical/electronic interfaces are located. 

Fig. 10 is a detail drawing of a peripheral section 
of the housing of Fig* 9. 

Fi ST- 11 is a top view of the peripheral section of 
Fig. 10 with a cover wall section inserted and sealed 
35 therein. 

Fig. 12 is a side view of the detail of Fig. 9 
taken along line 12-12. 
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Fig. 13 is a side view of Fig. 11 taken along line 
13-13. 

Fig* 14 is an isometric view of a cover which 
comprises the cover wall of Fig. 11* 
5 Figs. 15-17 are views which depict various 

configurations of the spacer sleeve of Fig. 3. 

Referring to Figs, 1, 9, and 14 the housing 
assembly 5 of the present invention will be described. 
Housing assembly 5 includes: a housing 10 having a 

10 cavity 6; spacer sleeves 20 disposed at various 

positions on the periphery of cavity 6; at least one 
electrical component 40 located in the cavity 6; and a 
cover 60 for sealing an electrical interface surface 15 
of housing 10 (see Figs. 9 and 10) . 

15 Referring now to Figs, 2 and 3-7, the electrical 

component 40 for use with assembly 5 will be described. 

Electrical component 40 includes a plastic body 41 and 
electrical contacts 46. Plastic body 41 is formed of a 
dielectric material which is over-molded around 

20 electrical contacts 46; includes an annular recess 42 
for receiving a seal therein (not shown) ; and further 
includes annular recesses 44 for receiving the material 
of housing 10 therein. As best shown in Figs. 6 and 7, 
electrical contacts 46, which are substantially 

25 identical to each other, each includes a midsection 47; 
a forked section 48; and a tab or spade section 49. 

The large cross sectional area of midsection 47 
(see Fig. -.8) is advantageously designed to transmit a 
high quantum of electrical current therethrough for 

30 supplying a piece of operating equipment with electrical 
power. Midsection 47 comprises a generally arcuate 
shape for maximizing the cross sectional area of the 
contact 46 and the current carrying capacity of the 
contact 46 . The arcuate shape of midsection 47 

35 complements the arcuate shape of body 41 and thus the 
midsection will not protrude through the dielectric 
material of plastic body 41. Plastic body 41 is 
advantageously over -molded around contacts 46 for 



16567 GB 



-5- 

electrically isolating the current passing through the 
contacts whereby body 41 insulates the electrical 
contacts from each other and other electrical/electronic 
components within the cavity 6. Moreover, the arcuate 
5 cross section strengthens the midsection 47 so that 

pressures associated with the injection molding process 
do not bend the contact 46 out of alignment with the 
mold. 

In another advantage of the present invention, 

10 recesses 44 will receive plastic material 14 of housing 
10 therein (see Fig. 2) as the component 40 is being 
insert-molded into housing 10. Material 14 will then 
solidify and shrink slightly, generally along an axial 
direction of component 40, The shrinking acts to clamp 

15 the component 40 axially between recesses 44, thereby 
making an interlocking structure, so that a hermetic 
seal is formed between housing 10 and component 40, 
Additionally, it is contemplated that varying the 
distance between recesses 44 could enhance the axial 

20 compression of component 40, 

Now referring to Figs, 1, 3, and 13-15, the spacer 
sleeve 20 of the present invention will be described. 
As is best shown in Fig. 3, the spacer sleeve comprises 
a cylindrical shell having external annular recesses 21. 

25 A top edge 23 is generally flush with a top surface of 
housing 10, and a bottom edge 24 extends below 
electrical interface area 15 of housing 10. Sleeve 20 
comprises an axial seam 25 along its length, which is 
formed during the stamping and forming process. The 

30 sleeves 20 are insert molded into the housing 10 f and 

the material 12 of housing 10 will flow into the annular 
recesses 21 and solidify, thereby sealingly gripping the 
spacer sleeve in the housing 10 as the material shrinks. 
The spacer sleeve 20 is an inexpensive stamped and 

35 formed, generally cylindrical shell member. The main 
purpose of the seamed spacer sleeve 20 is to receive a 
fastening member 22 therethrough (see Fig. 3), inserted 
along the direction of arrow A, whereby the sleeve is 
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subjected to compressive forces generated by the 
fastening member, in this way, the compressive forces 
generated by the fastener will not be transmitted to the 
housing 10, thereby avoiding cracking or fracture of the 
5 housing. 

For enhanced retention in the housing 10, the 
seamed spacer sleeve 20 may comprise various outer 
surfaces for interfacing with the housing material. The 
spacer sleeve embodiments 120, 220, and 320 of Figs. 13- 

10 15 each include a respective seam 12 5, 225, 325. Spacer 
sleeve 120 includes a series of annular rings 121 having 
an apex section for projecting into the housing 
material. Spacer sleeve 220 includes dimples 221 for 
receiving the housing material therein during the insert 

15 molding process. Spacer sleeve 320 includes annular 
recesses 321 for receiving the dielectric material 
therein during the insert molding process . Each one of 
the foregoing spacer sleeves will be rigidly mounted to 
the housing 10 during the insert molding process and 

20 will be arranged to withstand compressive forces 

generated by respective fasteners inserted therethrough, 
thereby avoiding the transmission of compressive forces 
to the housing and avoiding cracking and fracturing of 
the housing material . 

25 Now referring to Figs. 9-13, the sealing of cover 

60 to housing 10 will be described. Referring to Fig. 
9, housing 10 includes a double wall section 16 for 
receiving a wall section 66 of cover 60 therein. The 
double wall section 16 includes projections 17 and a 

30 base section 18 for receiving a sealing wall 66 of cover 
60, as shown in Fig. 11. The application of, for 
example, a silicone based sealant material 19 in double 
wall section 16, prior to insertion of wall section 66 
therein, ensures that the electronics components area 15 

35 on the bottom of housing 10 will be sealed off from 
contaminants which would otherwise negatively effect 
performance of the electrical circuitry. Projections 17 
advantageously allow the sealant material 19 to flow 
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into the interstices between wall 66 of cover 60 and 
double wall 16 of housing 10. Moreover, the base 
sections 18 likewise allow the sealant material 19 to 
flow into the space below the cover wall 66 thereby 

5 providing a sealing interface along the face of the wall 
66 (see Fig. 12) . 

Thus, while a preferred embodiment of the invention 

has been, disclosed, i t i s._ to^b.e „„under s t ood t ha t„_.the 

invention is not to be strictly limited to such 

0 embodiment but may be otherwise variously embodied and 
practiced within the scope of the appended claims. 
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CLAIMS 

1 . A housing assembly for enclosing an electrical component, 
comprising a housing having an electrical component receiving section 
with at least one electrical component disposed therein, the electrical 
component comprising an over-molded body of dielectric material 
5 molded about at least one electrical contact and the over-molded body 

being an integral art of the housing by action of an insert molding 
process so that the material of the component receiving section 
cooperates with the over-molded body and defines a sealing interface 
between the electrical component and the body. 
10 2. The assembly of claim 1, wherein the over-molded body 

comprises at least one sealing recess which receives the component 
receiving section material therein. 

3. The assembly of claim 2, wherein the or each sealing recess 
comprises an annular recess in the body. 
15 4. The assembly of claim 1 , 2 or 3, wherein the or each contact 

comprises a generally arcuate cross section for maximizing power 
transmission in the electrical component. 

5. The assembly of claim 1 , 2 or 3, wherein the or each contact 
includes a forked section, a spade section, and an intermediate section 

20 disposed between said forked and spade sections, and wherein said 

intermediate section comprises a generally arcuate cross section for 
strengthening the intermediate section and for maximum power 
transmission. 

6. The electrical contact of claim 5, wherein the midsection is 
25 without holes therein. 

7. The assembly of any preceding claim, wherein the sealing 
interface comprises an interlocking configuration with the component 
body thereby mechanically securing the component in the housing. 
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8. The assembly of claim 7, wherein the interlocking configuration 
comprises the housing material solidifying and shrinking, generally 
along an axial direction of the component, whereby the material 
clamps the component in the housing forming the interlocking 

5 configuration. 

9. A housing assembly for enclosing an electrical component, 
constructed substantially as hereinbefore described with reference to 
the accompanying drawings* 



